A rod-shaped, pale yellow-pigmented, aerobic, Gram-staining-negative strain with gliding motility, designated as strain T , was isolated from the coastal surface water of a semi-enclosed coastal inlet in Misaki, Japan. Analysis of 16S rRNA gene sequences revealed that SK-16 T represented a member of the family Flavobacteriaceae and was closely related to the genus Algibacter, with sequence similarities ranging from 95.9 to 94.3 % to the type strains of species of the genus Algibacter. The major cellular fatty acids were iso-C 15 : 0, iso-C 17 : 0 3-OH, iso-C 15 : 0 G and iso- The type species of the genus Algibacter, Algibacter lectus KMM 3902 T , was first isolated by Nedashkovskaya et al.
The type species of the genus Algibacter, Algibacter lectus KMM 3902
T , was first isolated by Nedashkovskaya et al. [1] from the green alga Ulva fenestrata Ruprecht. At the time of writing, 11 novel species of the genus Algibacter have been validly described with two other species, Marinivirga aestuarii and Pontirhabdus pectinivorans, subsequently reclassified as members of the genus [2, 3] . Members of this genus were mostly isolated from marine environments such as seawater [2] [3] [4] [5] , marine sediments [6] [7] [8] and sea urchin [9] or in environments that are associated with the presence of algae [1, [10] [11] [12] . Strains of species of the genus Algibacter are Gram-negative, rod-shaped facultative anaerobes possessing species-specific gliding motility with MK-6 as major respiratory quinone and phosphatidylethanolamine as the main polar lipid compound [1, 2, 9] . In this study, a novel strain phylogenetically related to the Algibacter clade was isolated from the surface seawater of Aburatsubo Inlet, a semi-enclosed coastal inlet. This newly isolated strain was distinguished from the other members of the genus Algibacter using a polyphasic approach.
For the isolation of bacteria, surface seawater was collected at the depth of 20 cm near the pier of Misaki Marine Biological Station, University of Tokyo (35 09.5¢ N 139 36.5¢ E) at Aburatsubo Inlet, Misaki, Kanagawa Prefecture, Japan. Aliquots of 100 µl of seawater were plated onto 1/10-strength ZoBell agar medium [0.5 g peptone, 0.1 g yeast extract, 15 .0 g agar in 1 l of 80 % aged natural seawater (80 % seawater +20 % water, aged for at least one year)] and incubated at 20 C for 4 days. After four days, a single pale yellow, circular, opaque and slightly convex colony was picked and cultivated on 1/2-strength marine agar 2216 (Difco) supplemented with 1.0 % NaCl (w/v) at 25 C, hereby known as 1/2 MA. After repeated purification, routine cultivation for subsequent characterizations was performed on 1/2 MA at 25 C. The isolate was maintained at À80 C as a suspension in 1/2-strength marine broth 2216 (Difco) supplemented with 1.0 % NaCl (w/v), containing glycerol (20 %, w/v).
The 16S rRNA gene of T was amplified using the universal primer set 27F/1492R (13) and sequenced using a 3130xl DNA sequencer (ABI). The sequence obtained (1419 bp) was subjected to BLAST in the Genbank and EzTaxon-e databases, and sequences of related type strains were obtained. Multiple alignments of sequences were performed using the CLUSTAL_W option in MEGA7.0 software [14] . Phylogenetic and molecular evolutionary analyses were also conducted with MEGA 7.0 using evolutionary distances calculated from Kimura's two-parameter model [15] and clustered using neighbour-joining (NJ) [16] , maximum-likelihood (ML) [17] and maximum-parsimony (MP) (18) methods. The robustness of the phylogenetic tree was assessed through bootstrap resampling values of 1000 replicates [19] . Pairwise sequence similarities were calculated using EzTaxon-e [20] .
Analysis of the 16S rRNA gene using the EzTaxon-e database revealed that strain SK-16 T T formed a phylogenetic branch within a cluster encompassing members of the genus Algibacter (Fig. 1) . For the construction of the draft genome for SK -16 T , genomic DNA of the strain was extracted using phenol-chloroform and ethanol precipitation methods according to the protocol of Marmur [21] . An 800 bp paired-end library and an 8 kb mate-pair library were prepared using the Nextera XT DNA library preparation kit (Illumina) and Nextera mate-pair sample preparation kit (Illumina), respectively. A 300 bp length of each end of the libraries was sequenced on the MiSeq instrument with the MiSeq Reagent kit version 3 (Illumina). The mate-paired and paired-end reads produced were assembled using Platanus version 1.2.4 [22] and were annotated automatically using the NCBI Prokayotic genome Annotation Pipeline [23] . The genome sequence of SK-16 T consisted of 54 scaffolds, median read coverage of 56.6Â and an estimated genome size of 4.7 Mb with 3856 coding sequences.
Cell morphology and size were examined using cells grown on 1/2-strength marine broth Difco 2216 supplemented with 1 % NaCl for 2 days at 25 C. After staining for 30 s with 2 % uranyl acetate, grids were examined at 75 000Â magnification at an acceleration voltage at 80 kV using a JEM-1400EX transmission electron microscope (JEOL) according to the methods of Børsheim et al. [24] with modification [25] . Twitching motility was tested on a moist, soft surface (0.3-0.5 % agar content) while gliding motility was tested on a relatively dry, hard surface (1.0 % agar content) using cells plated onto modified 1/2 soft MA [26, 27] . For both twitching and gliding motility tests, cells were point inoculated by stabbing a sterile toothpick and the diameter of colonies formed were measured after incubation at 25 C for 24-48 h. Gram staining was performed according instructions provided in the Gram Stain Kit (BD). The presence of flexirubin-type pigments was tested using 20 % (w/v) KOH solution on one-day-old colonies based on the method of Bernardet et al. [28] . Catalase activity was determined from bubble formation in 3 % hydrogen peroxide solution on one-day-old colonies. Oxidase activity was also tested on one-day-old colonies using cytochrome oxidase paper (Nissui Pharmaceutical). Growth under anaerobic condition was determined after incubation with AnaeroPack (Mitsubishi Gas Chemica) on 1/2 MA for 4 weeks.
The following tests were performed on SK-16 T and the reference type strains. Optimal temperature range for growth was tested on 1/2 MA at 4 C and from 10-40 C at 5 C intervals. Salt tolerance were with different concentrations of NaCl (0-10 % at 1 % intervals, w/v) and pH tolerance range (pH 4-10 at 1 pH-unit intervals) were tested using modified 1/2 MA which contained (per litre distilled water) 2.5 g peptone (BD), 0.5 g yeast extract (Bacto yeast extract, BD), 0.05 g ferric citrate, 0.9 g CaCl 2 .2H 2 O, 3.0 g MgCl 2 .6H 2 O (adjusted to pH 7.5 for NaCl tolerance test). The pH values of the modified 1/2 MA were adjusted with either HCl or NaOH before and after sterilizing the medium. Tests for degradation of DNA [using DNase agar (Oxoid) and flooding the plates with 1 M HCl], starch [29] , agar [30] and carboxymethylcellulose [26] were performed and evaluated after 4 days. Further comparisons of T and other reference type strains for their enzyme and other biochemical properties were determined using API ZYM, API 20E, API 20NE and API 50CH (bioM erieux) according to manufacturer's instructions. All suspension media in API test strips were supplemented with 3 % (w/v) NaCl (final concentration).
Colonies grown on 1/2 MA after 3 days at 25 C were pale yellow, circular, opaque and slightly convex. Cells of SK-16 T were non-flagellated rods (0.3 µm wide and 1.9 µm long; Fig. S1 , available in the online Supplementary Material), Gram-staining-negative and exhibited gliding motility. SK-16
T exhibited the presence of flexirubin-type pigment. Anaerobic growth of SK-16
T was not observed. SK-16 T was catalase-and oxidase-positive. The detailed results of the morphological, physiological and biochemical tests are given in the species description and in Table 1 . SK-16 T could be differentiated from the reference type strains of closely related species by a variety of phenotypic characteristics such as absence of growth at high temperatures (35 and 40 C), growth at neutral to alkaline pH only (pH7-10), the inability to hydrolyze DNA, enzyme activity of b-glucuronidase, no assimilation of b-galactosidase and acid production from ribose, rhamnose and cellobiose.
For the analysis of cellular fatty acids, SK-16
T and the reference type strains were cultivated for 5 days at 25 C on 1/2 MA. Cellular fatty acids were analyzed according to the standard protocol of the Microbial Identification System (MIS; Microbial ID) and identified using Microbial Identification (MIDI) [31] with the TSBA database version 6.10. Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v) and purified using TLC on Kieselgel 60 F 254 plates (20Â20 cm, 0.5 mm thick; Merck) with petroleum ether/diethyl ether (9 : 1, v/v) as the solvent. Quinones were identified using reversed-phase HPLC as described by Shin et al. [32] . Polar lipids were identified using two-dimensional TLC and identified according to previously published procedures by Minnikin et al. [33] . TLC visualization sprays used included 10 % phosphomolybdic acid in ethanol (Sigma P4869) and ninhydrin. Genomic DNA of SK-16 T was extracted and purified using a Blood and Cell Culture DNA Midi kit (Qiagen), degraded enzymatically into nucleosides and the genomic DNA G+C content of the deoxyribonucleosides was determined by reverse-phase HPLC [34] .
The major fatty acids of SK-16 T were C 15 : 0 , iso-C 15 : 0 G, iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH. Although the fatty acid profile of SK-16
T was similar to those of the reference type strains, the proportions of the major fatty acids, including some others such as C 15 : 1 !6c, anteiso-C 15 : 0 , iso-C 16 : 0 3-OH, C 15 : 0 3-OH, summed feature 3 and summed feature 9 in the reference type strains were different from those of SK-16 T ( Table 2 ). The predominant isoprenoid quinone of SK-16
T was menaquinone-6 (MK-6), consistent with other members within the genus Algibacter [1] . The polar lipid profile of SK-16
T consisted of phosphatidylethanolamine (PE), one unidentified aminophospholipid (APL1) and one unidentified phospholipid (PL1) (Fig. S2) . The DNA G+C content of SK-16 T was 32.3 mol%.
On the basis of the results of phylogenetic analysis of the 16S rRNA sequence and results from the genotypic, chemotaxonomic and phenotypic characterizations of SK-16 T , it is suggested that SK-16
T represents a member of the genus Algibacter but can be differentiated from other members within the same genus. T is considered to represent the type strain of a novel species within the genus Algibacter with the newly proposed name Algibacter aquaticus.
DESCRIPTION OF ALGIBACTER AQUATICUS SP. NOV.
Algibacter aquaticus (a.qua¢ti.cus L. masc. adj. aquaticus living, growing, or found in or by water, aquatic).
Cells are Gram-staining-negative, aerobic, rod-shaped (0.3 ±0.1 µm wide and 1.9±0.7 µm long) with gliding motility. Colonies on 1/2 MA after 3 days at 25 C are pale yellow, circular, opaque and slightly convex. Growth occurs at pH 7-10 (optimum, pH8) and C (optimum, 15-20 C). Grows well in salt concentrations ranging from 0 to 8 % (w/v) (optimum, 2 %). Flexirubin pigment is present. T . All data are from this study unless otherwise indicated. +, Positive reaction; W, weakly positive reaction; À, negative reaction. All strains are positive for the following: catalase and oxidase activities; hydrolysis of aesculin and agar; assimilation of alkaline phosphatase, valine arylamidase, naphthol-AS-BI-phosphohydrolase (API ZYM), acetoin production (API 20E); acid production from methyl b-D-xyloside, salicin, and 5-keto-gluconate (API 50CH). 
Enzyme activity (API ZYM):
Acid production from (API 50CH): [2] . †Data from Park et al. [11] . ‡Data from Yoon and Park [8] .
Positive for catalase and oxidase activities and production of acetoin. Does not reduce nitrate or nitrate. The type strain SK-16 T (=NBRC 110220 T =KCTC 32974 T ) was isolated from the coastal surface water of Aburatsubo Inlet in Misaki, Kanagawa Prefecture, Japan. The DNA G+C content for the type strain is 32.3 mol%. 
